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The crystal structure of the title compound, 2,6-bis[bis(2-
pyridyl)hydroxymethyl]pyridine, C27H21N5O2, at 180 K
contains intramolecular OÐH  N contacts. In space group
C2/c, the molecule is sited on a twofold axis.
Comment
The methoxy derivative, viz. 2,6-bis[bis(2-pyridyl)methoxy-
methyl]pyridine, of the title compound, (I), has been
employed as a neutral pentadentate ligand for the preparation
of mononuclear biomimetic coordination complexes (de Vries
et al., 1997; Goldsmith, Jonas, Cole & Stack, 2002). The crystal
structure of the free ligand has also been reported (Goldsmith,
Jonas & Stack, 2002). In the crystal structure of the title
compound at 180 K, the H atoms of the hydroxyl groups lie
approximately in the same plane as one of the pyridyl rings,
forming intramolecular OÐH  N contacts with H  N =
1.90 (2) AÊ and OÐH  N = 128 (2) (Fig. 1). The molecule is
twofold symmetric, with atoms N1, C1 and H1A lying on the
twofold axis.
Experimental
Under an argon atmosphere, a solution of 2-bromopyridine [6.1 ml in
250 ml dry tetrahydrofuran (THF)] was cooled in an acetone/dry ice
bath and n-BuLi (25 ml, 2.5 M in hexane) was added dropwise,
maintaining the temperature below 203 K. A solution of 2,6-
pyridinedicarbonyl dichloride (3.13 g in 25 ml dry THF) was added,
followed by 25 ml of MeOH. The mixture was stirred overnight and
allowed to warm to room temperature. After addition of 25 ml water
and 50 ml aqueous HCl (10%), the organic layer was separated and
made basic with NaOH. The product was extracted with dichloro-
methane and evaporation of the solvent left a crude brown oil, which
was puri®ed by ¯ash column chromatography (DCM/3% MeOH).
Single crystals suitable for X-ray diffraction analysis were grown from
a chloroform solution layered with hexane. 1H NMR (CDCl3):  8.49
(d, J = 4.8 Hz, 6-C6H4N, 4H), 7.73 (s, CÐOH, 2H), 7.53 (t of d, J1 =
7.9 Hz, J2 = 1.9 Hz, 4-C6H4N, 4H), 7.44 (d, J = 8.2 Hz, 3-C6H4N, 4H),
7.18±7.13 (m, 3-C5H3N, 4-C5H3N, 5-C6H4N, 7H). MALDI±TOF mass
spectrometry: m/z = 448 (M+, 100%).
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a = 15.0847 (12) AÊ
b = 7.6587 (6) AÊ
c = 18.4907 (15) AÊ
 = 92.216 (1)
V = 2134.6 (3) AÊ 3
Z = 4
Dx = 1.392 Mg m
ÿ3
Mo K radiation
Cell parameters from 2609
re¯ections
 = 2.7±26.4
 = 0.09 mmÿ1
T = 180 (2) K
Block, yellow




Thin-slice ! and ’ scans
Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tmin = 0.877, Tmax = 0.989
6383 measured re¯ections
2142 independent re¯ections
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l = ÿ23! 18
Re®nement
Re®nement on F 2
R[F 2 > 2(F 2)] = 0.036














max = 0.23 e AÊ
ÿ3
min = ÿ0.15 e AÊ ÿ3
H atoms bound to carbon were positioned geometrically and
allowed to ride during subsequent re®nement, with CÐH = 0.95 AÊ
and Uiso(H) = 1.2Ueq(C). Atom H1, associated with the hydroxyl
group, was located in a difference Fourier map and allowed to re®ne
freely with an isotropic displacement parameter.
Data collection: APEX2 (Bruker±Nonius, 2003); cell re®nement:
SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to
solve structure: SHELXTL (Sheldrick, 2000); program(s) used to
re®ne structure: SHELXTL; molecular graphics: SHELXTL; soft-
ware used to prepare material for publication: SHELXTL.
We are grateful to the Danish Natural Science Research
Council (SNF) and Calsbergfondet for provision of the X-ray
equipment.
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Figure 1
The molecular structure of (I), showing displacement ellipsoids at the
50% probability level. H atoms are shown as spheres of arbitrary radius
[symmetry code: (i) 1 ÿ x, y, 12 ÿ z]. Intramolecular OÐH  N contacts
are shown by dotted lines.
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2,6-Bis[bis(2-pyridyl)hydroxymethyl]pyridine
Jessica J. Görlitz, Pia Nielsen, Hans Toftlund and Andrew D. Bond
S1. Comment 
The methoxy derivative of the title compound, 2,6-bis(bis(2-pyridyl)methoxymethyl)pyridine, (I), has been employed as 
a neutral pentadentate ligand for the preparation of mononuclear biomimetic coordination complexes (de Vries et al., 
1997; Goldsmith, Jonas Cole & Stack, 2002). The crystal structure of the free ligand has also been reported (Goldsmith, 
Jonas & Stack, 2002). In the crystal structure of the title compound at 180 K, the H atoms of the hydroxyl groups lie 
approximately in the same plane as one of the pyridyl rings, forming intramolecular O—H···N contacts with H···N = 
1.90 (2) Å and O—H···N = 128 (2)° (Fig. 1). The molecule is twofold symmetric, with atoms N1, C1 and H1A lying on 
the twofold axis.
S2. Experimental 
Under an argon atmosphere, a solution of 2-bromopyridine [6.1 ml in 250 ml dry tetrahydrofuran (THF)] was cooled in 
an acetone/dry ice bath and n-BuLi (25 ml, 2.5 M in hexane) was added dropwise, maintaining the temperature below 
203 K. A solution of 2,6-pyridinedicarbonyl dichloride (3.13 g in 25 ml dry THF) was added, followed by 25 ml of 
MeOH. The mixture was stirred overnight and allowed to warm to room temperature. After addition of 25 ml water and 
50 ml aqueous HCl (10%), the organic layer was separated and made basic with NaOH. The product was extracted with 
dichloromethane and evaporation of the solvent left a crude brown oil, which was purified by flash column 
chromatography (DCM/3% MeOH). Single crystals suitable for X-ray diffraction analysis were grown from a chloroform 
solution layered with hexane. 1H NMR (CDCl3): δ 8.49 (d, J = 4.8 Hz, 6-C6H4N, 4 H), 7.73 (s, C—OH, 2H), 7.53 (t of d, 
J1 = 7.9 Hz, J2 = 1.9 Hz, 4-C6H4N, 4 H), 7.44 (d, J = 8.2 Hz, 3-C6H4N, 4H), 7.18–7.13 (m, 3-C5H3N, 4-C5H3N, 5-C6H4N, 
7H). MALDI–TOF mass spectrometry: m/z = 448 (M+, 100%).
S3. Refinement 
H atoms bound to carbon were positioned geometrically and allowed to ride during subqequent refinement, with C—H = 
0.95 Å and Uiso(H) = 1.2Ueq(C). Atom H1, associated with the hydroxyl group, was located in a difference Fourier map 
and allowed to refine freely with an isotropic displacement parameter.
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Figure 1
The molecular unit of (I), showing displacement ellipsoids at the 50% probability level. H atoms are shown as spheres of 






Hall symbol: -C 2yc
a = 15.0847 (12) Å
b = 7.6587 (6) Å
c = 18.4907 (15) Å
β = 92.216 (1)°
V = 2134.6 (3) Å3
Z = 4
F(000) = 936
Dx = 1.392 Mg m−3
Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 2609 reflections
θ = 2.7–26.4°
µ = 0.09 mm−1
T = 180 K
Block, yellow
0.25 × 0.15 × 0.12 mm
Data collection 
Bruker–Nonius X8APEX-II CCD 
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
Thin–slice ω and φ scans
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2003)
Tmin = 0.877, Tmax = 0.989
6383 measured reflections
2142 independent reflections
1754 reflections with I > 2σ(I)
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Rint = 0.022













Primary atom site location: structure-invariant 
direct methods
Secondary atom site location: difference Fourier 
map
Hydrogen site location: inferred from 
neighbouring sites
H atoms treated by a mixture of independent 
and constrained refinement
w = 1/[σ2(Fo2) + (0.0435P)2 + 1.2461P] 
where P = (Fo2 + 2Fc2)/3
(Δ/σ)max < 0.001
Δρmax = 0.23 e Å−3
Δρmin = −0.15 e Å−3
Special details 
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only 
used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for 
estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and 
goodness of fit S are based on F2, conventional R-factors R are based on F, with F set to zero for negative F2. The 
threshold expression of F2 > σ(F2) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of 
reflections for refinement. R-factors based on F2 are statistically about twice as large as those based on F, and R- factors 
based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 
x y z Uiso*/Ueq
O1 0.61086 (7) 0.08213 (13) 0.42237 (5) 0.0354 (3)
H1 0.6622 (15) 0.130 (3) 0.4367 (11) 0.079 (7)*
N1 0.5000 0.17985 (19) 0.2500 0.0258 (3)
N2 0.71972 (7) 0.32585 (15) 0.39605 (6) 0.0323 (3)
N3 0.47672 (8) 0.45330 (15) 0.36886 (6) 0.0354 (3)
C1 0.5000 −0.1804 (3) 0.2500 0.0410 (5)
H1A 0.5000 −0.3045 0.2500 0.049*
C2 0.53986 (9) −0.09033 (18) 0.30715 (8) 0.0359 (3)
H2A 0.5678 −0.1507 0.3467 0.043*
C3 0.53805 (8) 0.09106 (16) 0.30532 (7) 0.0274 (3)
C4 0.57631 (8) 0.19950 (16) 0.36920 (7) 0.0281 (3)
C5 0.49983 (8) 0.30459 (17) 0.40159 (7) 0.0278 (3)
C6 0.45738 (9) 0.2420 (2) 0.46155 (8) 0.0363 (3)
H6A 0.4756 0.1356 0.4840 0.044*
C7 0.38800 (10) 0.3379 (2) 0.48793 (8) 0.0451 (4)
H7A 0.3576 0.2982 0.5289 0.054*
C8 0.36356 (10) 0.4913 (2) 0.45416 (8) 0.0422 (4)
H8A 0.3159 0.5595 0.4710 0.051*
C9 0.40988 (10) 0.5434 (2) 0.39540 (8) 0.0404 (4)
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H9A 0.3932 0.6500 0.3724 0.048*
C10 0.65082 (8) 0.32628 (16) 0.34860 (7) 0.0271 (3)
C11 0.64603 (9) 0.43720 (18) 0.28956 (7) 0.0332 (3)
H11A 0.5965 0.4342 0.2563 0.040*
C12 0.71530 (10) 0.5528 (2) 0.28022 (8) 0.0409 (4)
H12A 0.7141 0.6297 0.2399 0.049*
C13 0.78587 (9) 0.5555 (2) 0.32971 (8) 0.0408 (4)
H13A 0.8334 0.6355 0.3248 0.049*
C14 0.78572 (9) 0.43999 (19) 0.38630 (8) 0.0365 (3)
H14A 0.8346 0.4407 0.4202 0.044*
Atomic displacement parameters (Å2) 
U11 U22 U33 U12 U13 U23
O1 0.0356 (5) 0.0337 (6) 0.0367 (5) 0.0045 (4) −0.0028 (4) 0.0119 (4)
N1 0.0257 (7) 0.0235 (8) 0.0284 (8) 0.000 0.0033 (6) 0.000
N2 0.0288 (5) 0.0350 (6) 0.0330 (6) 0.0044 (5) 0.0002 (5) −0.0012 (5)
N3 0.0393 (6) 0.0329 (6) 0.0340 (6) 0.0083 (5) 0.0042 (5) 0.0034 (5)
C1 0.0531 (12) 0.0199 (10) 0.0501 (13) 0.000 0.0054 (10) 0.000
C2 0.0412 (7) 0.0266 (7) 0.0400 (8) 0.0029 (6) 0.0032 (6) 0.0064 (6)
C3 0.0255 (6) 0.0254 (7) 0.0317 (7) 0.0015 (5) 0.0072 (5) 0.0032 (5)
C4 0.0292 (6) 0.0259 (7) 0.0292 (7) 0.0026 (5) 0.0003 (5) 0.0059 (5)
C5 0.0271 (6) 0.0295 (7) 0.0267 (6) −0.0008 (5) −0.0019 (5) −0.0014 (5)
C6 0.0354 (7) 0.0376 (8) 0.0359 (8) 0.0001 (6) 0.0031 (6) 0.0056 (6)
C7 0.0390 (8) 0.0616 (10) 0.0357 (8) 0.0001 (7) 0.0117 (6) 0.0001 (7)
C8 0.0363 (7) 0.0542 (10) 0.0361 (8) 0.0113 (7) 0.0031 (6) −0.0089 (7)
C9 0.0480 (8) 0.0389 (8) 0.0342 (7) 0.0142 (7) 0.0011 (6) −0.0019 (7)
C10 0.0260 (6) 0.0264 (6) 0.0291 (7) 0.0033 (5) 0.0036 (5) −0.0027 (5)
C11 0.0322 (7) 0.0339 (7) 0.0332 (7) −0.0040 (5) −0.0009 (6) 0.0031 (6)
C12 0.0404 (8) 0.0437 (9) 0.0387 (8) −0.0096 (6) 0.0020 (6) 0.0081 (7)
C13 0.0325 (7) 0.0455 (9) 0.0447 (8) −0.0102 (6) 0.0053 (6) −0.0015 (7)
C14 0.0263 (6) 0.0425 (8) 0.0405 (8) −0.0002 (6) −0.0015 (6) −0.0054 (6)
Geometric parameters (Å, º) 
O1—C4 1.4164 (15) C5—C6 1.3871 (18)
O1—H1 0.89 (2) C6—C7 1.383 (2)
N1—C3i 1.3390 (15) C6—H6A 0.950
N1—C3 1.3390 (15) C7—C8 1.375 (2)
N2—C10 1.3340 (16) C7—H7A 0.950
N2—C14 1.3423 (18) C8—C9 1.373 (2)
N3—C5 1.3299 (17) C8—H8A 0.950
N3—C9 1.3310 (18) C9—H9A 0.950
C1—C2i 1.3802 (18) C10—C11 1.3830 (19)
C1—C2 1.3803 (18) C11—C12 1.3852 (19)
C1—H1A 0.950 C11—H11A 0.950
C2—C3 1.3899 (19) C12—C13 1.377 (2)
C2—H2A 0.950 C12—H12A 0.950
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C3—C4 1.5380 (18) C13—C14 1.371 (2)
C4—C10 1.5441 (17) C13—H13A 0.950
C4—C5 1.5463 (17) C14—H14A 0.950
C4—O1—H1 103.7 (14) C8—C7—C6 119.15 (14)
C3i—N1—C3 118.96 (15) C8—C7—H7A 120.4
C10—N2—C14 118.24 (12) C6—C7—H7A 120.4
C5—N3—C9 117.72 (12) C9—C8—C7 118.16 (13)
C2i—C1—C2 120.01 (18) C9—C8—H8A 120.9
C2i—C1—H1A 120.0 C7—C8—H8A 120.9
C2—C1—H1A 120.0 N3—C9—C8 123.85 (14)
C1—C2—C3 118.27 (14) N3—C9—H9A 118.1
C1—C2—H2A 120.9 C8—C9—H9A 118.1
C3—C2—H2A 120.9 N2—C10—C11 122.43 (12)
N1—C3—C2 122.25 (13) N2—C10—C4 113.09 (11)
N1—C3—C4 116.72 (11) C11—C10—C4 124.38 (11)
C2—C3—C4 120.97 (12) C10—C11—C12 118.31 (12)
O1—C4—C3 107.90 (10) C10—C11—H11A 120.8
O1—C4—C10 108.58 (10) C12—C11—H11A 120.8
C3—C4—C10 113.90 (10) C13—C12—C11 119.64 (14)
O1—C4—C5 108.76 (10) C13—C12—H12A 120.2
C3—C4—C5 108.36 (10) C11—C12—H12A 120.2
C10—C4—C5 109.23 (10) C14—C13—C12 118.25 (13)
N3—C5—C6 122.59 (12) C14—C13—H13A 120.9
N3—C5—C4 117.13 (11) C12—C13—H13A 120.9
C6—C5—C4 120.27 (11) N2—C14—C13 123.11 (13)
C7—C6—C5 118.53 (14) N2—C14—H14A 118.4
C7—C6—H6A 120.7 C13—C14—H14A 118.4
C5—C6—H6A 120.7
C2i—C1—C2—C3 0.33 (8) C4—C5—C6—C7 −178.58 (12)
C3i—N1—C3—C2 0.36 (9) C5—C6—C7—C8 −0.1 (2)
C3i—N1—C3—C4 −176.83 (11) C6—C7—C8—C9 −0.3 (2)
C1—C2—C3—N1 −0.71 (18) C5—N3—C9—C8 −0.3 (2)
C1—C2—C3—C4 176.37 (9) C7—C8—C9—N3 0.5 (2)
N1—C3—C4—O1 178.34 (9) C14—N2—C10—C11 1.20 (19)
C2—C3—C4—O1 1.11 (16) C14—N2—C10—C4 −175.43 (11)
N1—C3—C4—C10 −61.04 (13) O1—C4—C10—N2 −15.72 (14)
C2—C3—C4—C10 121.73 (13) C3—C4—C10—N2 −135.97 (11)
N1—C3—C4—C5 60.74 (12) C5—C4—C10—N2 102.73 (12)
C2—C3—C4—C5 −116.49 (13) O1—C4—C10—C11 167.72 (12)
C9—N3—C5—C6 −0.2 (2) C3—C4—C10—C11 47.47 (17)
C9—N3—C5—C4 178.79 (12) C5—C4—C10—C11 −73.83 (15)
O1—C4—C5—N3 160.75 (11) N2—C10—C11—C12 −0.6 (2)
C3—C4—C5—N3 −82.19 (13) C4—C10—C11—C12 175.63 (13)
C10—C4—C5—N3 42.41 (15) C10—C11—C12—C13 −0.6 (2)
O1—C4—C5—C6 −20.23 (16) C11—C12—C13—C14 1.3 (2)
C3—C4—C5—C6 96.83 (14) C10—N2—C14—C13 −0.5 (2)
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C10—C4—C5—C6 −138.57 (12) C12—C13—C14—N2 −0.7 (2)
N3—C5—C6—C7 0.4 (2)
Symmetry code: (i) −x+1, y, −z+1/2.
Hydrogen-bond geometry (Å, º) 
D—H···A D—H H···A D···A D—H···A
O1—H1···N2 0.89 (2) 1.90 (2) 2.5455 (15) 127.9 (19)
